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1 . A method of preparing lipid vesicles from biological membranes or lipid suspensions, in which the lipid 
suspensions or lipid particles to be desintegrated are ultrasonically treated in a dispersion fluid inside a 
treatment container at a substantially constant temperature, characterized in that the size respectively 
size distribution of the lipid vesicles, effective for the desired purpose, and the optimum ultrasonic 
frequency and intensity in the dispersion fluid required for obtaining this size respectively this size 
distribution are determined, and that the thus determined optimum ultrasonic frequency and intensity, 
with the other constant conditions, are maintained constant in such a manner that during the ultrasonic 
treatment the actuel value of frequency and intensity of the ultrasonic field in the reaction medium is 
continuously measured and the output power and the frequency of the electric generator supplying the 
sound transmitter are controlled in dependence upon the actuel value of the frequency and intensity of 
the ultrasonic field. 
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4. Verfahren nach Anspruch3, dadurch ge- 
kennzeldinet dafi der piezoetektrische Schall- 
aufnehmer am Boden des Reaktlonsgeffi&es so 
angeordnet wlrd, da& die Richtung seiner hoch- 
sten Empfindlichkeit gegen den Ultraschallge- 
bar gerlchtet Ist, wihrend der Ultraachallgeber 
in daa obere Drfttel des Mediums eintaucht. 

5. Verfahren nach einem oder mehreren der 
Anspruche 1 bis 4, dadurch gekennzeichnet^ da& 
das Reaktionsmedtum unter einer Inertgasatmo- 
sphdre behandelt wird. 

p. Verfahren nach eInem oder mehreren der 
Anspruche 1 bis 6, dadurch gekennzeichnet, da& 
das Reaktionsmedlum sterilislert und In eInem 
Sterif-Beutel eingeschlossen, und der das Reak- 
tionsmedlum enthahende Steril-Beutel innerhalb 
eIner dem Ultraschallfeld ausgesetzten Flussig- 
keit behandelt wird. 

7. Anwendung des Verfahrens nach etnem 
Oder mehreren der AnsprOche 1 bis 6 zur Herstel- 
lung von f urtherapeutische Zwecke bestimmten, 
mtt einem Wirfcstoff wie Inositolhexaphosphat 
beladenen, zur Fusion mlt roten Blutzellen befd- 
htgten Lipid- Veslkeln. 

8. Vorrichtung zur DurchfDhrung des Verfah- 
rens nach Anspruch 1, mit einem die Reakdons- 
flussigkeit airfnehmenden BehandlungsgefaS 
und mindestens einem von einem elektriachen 
Generator geapeisten elektroakustischen Wand- 
ler zur Erzeugung einea Uttraschallfeldes in dem 
Reakdonsmedium, dadurch gekennzeichnet 
daft innerhalb des BehandlungsgefS&es (3; 30) 
als Schallaufnehmer etn akustlsch-elektrischer 
Wandler (18; 37) angeordnet Ist, dessen Aus- 
gangsslgnal zur Regetung der Ultraschall-tnten- 
sitdt und -Frequenz In der ReaktionsflOssigkeit 
dient 

9. Vorrichtung nach Anspruch 8, gekennzeich- 
(f et durch dnen den elektrischen Generator (23; 
43) ansteuernden Regehrerstfirker (21; 39) mit 
Solhvert-Jstwert-Vergleich. 

10. Vorrichtung nach Anspruch 8 und 9, da- 
durch gekennzeichnet daK der akusttsch-etek- 
trische Wandler (18; 37) aus etner am Ende eines 
Rohres angeordneten Piezo-Scheibe besteht. 
die mit Ihrer gegen Schalldruck empfindlichsten 
Richtung gegen den Schwingungsgeber gerich- 
tetlst 

11. Vorrichtung nach Anspruch 8 bis 10. da- 
durch gekennzeichnet* da& die Geometrie des 
Ultraschallgebers und des das Medium auf neh- 
menden Behandiungsgefdftes (3; 30) so gewShIt 
sind. daS die durch Reflexion verursachte Bil- 
dung von UltraSchathtvellen mit einer von der 
Sollfrequenz abwelchenden Frequenz und/oder 
mlt geganuber den primSran Ultraschetlwellen 
verschobener Phase in dem beechaiften Medium 
vermiedan wird. 

■ 12. Vorrichtung nach Anspruch bis 11, da- 
durch gekennzeichnet, da& das Behandlungsge- 
f §& (3; ^) von einer KOhiflOssigkeit durchstrdm- 
teOoppstwfinde aufweist 

13. Vorrichtung nach Anspruch 8 bis 12, da- 
durch gekennzeichnet, da& dee Behandlungsge- 
f3B (3) gegen die Au&enetmosphftre ebgeschlos- 



sen 1st und eine Zuleitung (13) fur die Zufuhr von 
Inertgaszu dem Gasraum oberhalb des beschall- 
ten Reaktionsmedlums (1) aufweist 

B 

Ctalms 

1. A method of prepering lipid vesicles from 
biological membranes or lipid suspensions, in 

W which the lipid suspensions or lipid particles to 
be desintegrated are ultrasonically treated in a 
dispersion fluid inside a treatment container at a 
substantially constant temperature, character- 
ized in that the size respectively size distribution 

tS of the lipid vesicles, effective for the desired . 
purpose, and the optimum ultrasonic frequency 
end intensity in the dispersion fluid required for 
obtaining this size respectively this size distribu- 
tion are determined, and that the thus deter- 

20 mined optimum ultraaonic frequency and inten- 
sity, with the other constant conditions, are 
maintained constant in such a manner that dur- 
ing the ultrasonic treatment the actuel value of 
frequency and intensity of the ultrasonic field in 

2B the reaction medium is continuously measured 
and the output power and the frequency of the 
electric generator supplying the sound transmit- 
ter are controlled In dependence upon the actuel 
value of the frequency and intensity of the uftra- 

30 sonic field. 

2. A method as defined in claim 1, character- 
ized in thet control of the generator supplying 
the ultrasonic transmitter is realised by means of 
an automatic control circuit Including an actuel 

3$ value — nominal value comparator. 

3. A method as defined in claim 1 or 2, charac- 
terized in that a piezoelectric sound receiver 
dipped In the reaction medium is used for mea- 
suring the ultrasonic intensity and frequency. 

40 4. A method as defined in claim 3, character- 
ized in that the piezoelectric sound receiver is 
arranged on the bottom of the reaction container 
so that its direction of the maximum sensivlty Is 
directed against the ultasound transmitter, the 

4S ultrasound transmitter being dipped into the 
upper thind of the reaction medium. 

B. A method as defined in a or more ot he 
claims 1 to 4, characterized in that the reaction 
medium is treated under on inert gas atmos- 

so phere. 

6. A method as defined in on or more of the 
claims 1 to 5, characterized in that the reaction 
medium is sterilised and enclosed in a sterile 
bag, and that the sterile bag with the reaction 

SS medium inside is treated within a fluid exposed 
to the ultrasonic field. 

7. Application of a method as defined in on or 
more of the claims 1 to 6 for producing lipid ver- 
stcles for therapeutial purposes loaded with an 

^ effective substance such as inositoihexaphos- 
phate and capable of fusing with red blood cells. 

8. An apparatus for carrying-out the method as 
defined in claim 1, corhprising a treatment con- 
tainer including the reaction fluid and at least 

6$ one electric-acustic, by an electric generator 
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supplied transmitter for producing an ultrasonic 
field in the reaction nrtedium, characterized in 
that as a sound receiver an acustic-electric trans- 
ducer (16; 37) is arranged within the treatment 
container {3; 30), the output signal of said trans- 
ducer being used for conuolling the ultrasonic 
intensity find frequency in the reaction fluid. 

9. An apparatus as defined in claim 8, charac- 
terized by an control-amplifier (21; 39) including 
nominal value - actuel value comparator, the 
amplifier (21; 39) being connected with the elec- 
tric generator (23; 43). 

10. An apparatur as defined in claim 8 and 9, 
characterized in that the acustic-eleculc trans- 
ducer (1 8; 37) Is composed of a piezoelectric disk 
arranged at the end of a tube so that its most 
sound-sensitive direction faces against the 
sound generating means. 

11. Apparatus as defined in cleim 8 to 10, char- 
acterized in that the ultrasound generating 
means snd the treatment container (3; 30) includ- 
ing the medium have geometries which are se- 
lected so as to avoid a reflection-caused forma- 
tion of ultrasonic waves in the medium wKh a 
frequency deviating from the nominal frequency 
and/or with a phase which is offset relative to 
the phase of the primary ultrasonic waves in the 
medium. 

12. Apparatus as defined in claim 8 to 11, char- 
acterized in that the treatment container (3; 30) 
has double walls with hollow spaces therein 
through which runs a cooling medium. 

13. Apparatus as defined in claim 8 to 12. char- 
acterized in that the treatment container (3) Is 
closed from the outer atmosphere and com- 
prises inlet means (13) for supplying an inert gas 
into the gas-filled space above the reaction me- 
dium. 



Revendloations 

1. ProcMh pour preparer de vdsicules lipidl- 
quds d partir de membranes biologiques ou de 
suspensions lipidiques, dans lequel tes suspen- 
sions ou particules lipidiques d ddsintdgrer sont 
soumises d un traltement aux ultra-sons dans un 
liquid de dispersion d I'intdrieure d'un recipient 
h une tempdratur essentiellement constame, ca- 
ract6ris6 en ce qu'on determine, dans le liquids 
de dispersion, la frequence et Tintensttd opti- 
males d'ultra-son pour obtenir la dimension res- 
pectivement la repartition das dimensions des 
vdsicules effectives pour le but souhaltd, et 
qu'on maintient constantes la frequence et I'ln- 
tensitd d'uttra-son optimales ainsi trouvdes, les 
autres conditions de traitement dtant les mdmes, 
en mesurant continuellement la valeur effective 
de le frequence et de I'intensitd du champ ultra- 
sonic dans le milieu de reaction, et en r^glant la 
puissance de sortie et la frequence du g6nj6ra- 
teur diectrique alimentant le generateur des ul- 
tra-sons en d^pendance de ladlte valeur effec- 
tive. 

2. Proc6d6 selon revendication 1, caractdris^ 



en ce qu'on rdgle g^ndrateur alimentant le g6nd- 
rateur d'ultra-sons & Talde d'un circuit de rd- 
glage automatlque d comparaison valeur de 
oonsigne — valeur effective. 
5 3. Proc6d6 selon revendication 1 ou 2, caractS- 
ris^ en ce qu'on utilise un capteur pi&ro6lectrl- 
que de son plong6 dans le liquide de reaction, 
pour mesurer I'intensite et la frequence des ul- 
tra-sons. 

10 4. Procddd selon revendication 3, caract^risd 
en ce que le capteur pi6zo6lectrique de son est 
placd au sol du recipient de reaction de telle 
mani^re que la direction de sa senslbilite la plus 
dlevde est dirig^e vers le gdndratOMr des ultra- 

16 son, ce dernier 6tant plongd dans le tiers supdr- 
ieurdu milieu. 

6. Proc6d6 selon une ou plusieures des reven- 
dloations 1 d 4, caract6ri86 en ce que le milieu de 
reaction est traitd dans une atmosphere de gaz 

20 inerte. 

6. Proc6d6 selon une ou plusieures des reven- 
dloations 1 d S, caractdrisd en ce que le milieu de 
reaction est sterilise et enfermd dans un sac ste- 
rile, et que le sac sterile contenant le milieu de 

25 reaction est traltd d rintdrieure d'un liquide ex- 
pos6 au champ des ultra-sons. 

7. Application du proc^dd salon une ou plu- 
sieures des revendloations 1 & 6 pour preparer 
des v6sicules lipidiques d6stin6es aux buts th6- 

30 rapeutiques, charg^es d'un medicament comme 
inositolhexaphosphat et susceptibles d fa fusion 
avec de globules rouges du sang. 

8. Disposttlf pour la mise en oeuvre du pre- 
cede selon revendication 1, comprenant un r6ci- 

SS plant pour le liquide de reaction et au moins un 
transducteur 6lectroacoustique alimentd par un 
gdnirateur eiectrique, pour cr^er un champ des 
ultra-sons dans le milieu de reaction^ caraot6- 
risS en ce qu'un capteur acoustique-6lectrique 

40 (18; 37) est dispose d Clnterieure du recipient de 
rdaction (3; 30), le signal de sortie dudit capteur 
(18; 37) servant de rdgler I'intensite et la fre- 
quence des ultra-sons dans le liquide de reac- 
tion. 

4S 9. Dispositif selon revendication 8, caracte- 
rise par un ampiiflcateur de reglage (21; 39) e 
comparaison valeur de consigne — valeur effec- 
tive, Tampliflcateur de reglage etant lie au gene- 
rateur eiectrique (23; 43). 

50 10. Dispositif selon revendication 8 et 9, carac- 
terise en ce que le capteur aooustique-eiectrique 
(18; 37) consists en une piezo-disque dlsposee e 
I'extremite d'un tube, la direction la plus sensible 
e la pression des sons etant dirigee vers le gene- 

55 rateur des vibrations. 

11. Dispositif selon revendication 8 d 10, carac- 
terlse en ce que la geometrie du generateur des 
ultra-sons ainsI que la geometrie du recipient de 
traitement (3; 30) contenant le milieu sont choi- 

SO sies de telle sorts que la formation, k la suite de 
reflexions, d'ondea ultrasoniques ayant une fre- 
quence differente de la frequence de consigne 
et/ou une phase devlee vis-e-vis de la phase des 
ondes ultrasoniques primaires, soit evJtee dans 

65 le milieu expose aux ultra-sons. 
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